Blockade of chondroitin sulfate proteoglycans-induced axonal growth inhibition by LOTUS.
Chondroitin sulfate proteoglycans (CSPGs) are axon growth inhibitors in the glial scar, and restrict axon regeneration following damage to the adult mammalian central nervous system. CSPGs have recently been identified as functional ligands for Nogo receptor-1 (NgR1), which is the common receptor for Nogo proteins, myelin-associated glycoprotein (MAG), oligodendrocyte myelin glycoprotein (OMgp) and B lymphocyte stimulator (BLyS). We have previously reported that through its binding to NgR1, lateral olfactory tract usher substance (LOTUS) suppresses Nogo, MAG, OMgp, and BLyS-induced axon growth inhibition. However, it remains unknown whether LOTUS also exerts this suppressive action on CSPG-induced axon growth inhibition. LOTUS overexpression rescued CSPG-induced growth cone collapse and neurite outgrowth inhibition in cultured dorsal root ganglion neurons, which only weakly express endogenous LOTUS. In cultured olfactory bulb neurons, which endogenously express LOTUS, the growth cone was insensitive to CSPG-induced collapse, but was sensitive to collapse induced by CSPGs in lotus-deficient mice. Our data demonstrate that LOTUS suppresses CSPG-induced axon growth inhibition, suggesting that LOTUS may represent a promising therapeutic agent for promoting axon regeneration.